Abstract�Perception of continuous boundaries, shape, and global motion can be produced by transformations in local elements separated in both space and time, a process here called spatiotemporal boundary formation (SBF). Prior research has shown that a broad class of element transformations gives rise to SBF. The present work used the transformation of local element displacement to explore the initiating conditions for SBF. Three experiments assessed SBF using a 10-alternative, forced-choice, shape identification task. Experiment la showed that large element displacements, but not small ones, produced high accuracy in shape identification. Experiment Ib tested the detectability of the small and large element displacements in an unrelated task, indicating that the results of Experiment 1a were not due to poor detectability for small displacements. Experiment 2 found no variation in SBF performance with changes in viewing distance. Experiment 3 provided evidence that initiating SBF depends on a ratio of element displacement to element separation. These results support an interpretation of SBF as a process geared to detection of object boundaries from spatiotemporal change. Initiating SBF requires transformations in local elements that are classified as spatiotemporal discontinuities (STDs). Small element displacements in a display of a given density do not register as STDs because they are classified as local deformations in an intact, implicit surface connecting visible elements. Complementarity is suggested between element changes which preserve continuity with their neighbors (optic flow) and those comprising spatiotemporal discontinuities (optic tearing). Classification of element transformations as optic flow or tearing may determine whether they provide information about surface form (e.g., through structure-from-motion) or about object boundaries, through SBF.
INTRODUCTION
A basic question in visual perception is how separate objects and surfaces in the world are determined from information in the optic array. The starting point for processes that segment the array and form units must be the locating of significant edges.
Although these sometimes depend on straightforward spatial discontinuities in luminance, the general problem of segmentation has turned out to be much more complex. Segmentation can be based on disparity differences in the absence of any other information (Julesz, 1971) . It can also be based on certain classes of texture differences between regions (Julesz, 1975) . In the latter domain, the work of Bela Julesz has been fundamental in both defining the problem and developing a systematic understanding of the stimulus variables underlying effortless (preattentive) segmentation using texture (Julesz, 1981) .
Little of the rigor and precision of Julesz' work on segmentation has yet been applied to the less well understood issue of boundary perception from textural changes over time. Gibson et al. (1969) first noted that edges may be defined by temporal changes in texture. When one surface moves relative to a more distant surface, the accretion and deletion of texture on the distant surface defines the boundaries of the nearer surface. An example is shown in Fig. la . In that example, boundary information is given by texture changes over time as well as by luminance differences in texture elements inside and outside the boundary. If the moving surface has texture identical to the background, continuous boundaries can be perceived from the accretion and deletion alone (Gibson et al., 1969; Andersen and Cortese, 1989; Stappers, 1989) . Until recently, the information that specified a moving figure was identified with the specific case of accretion and deletion of texture elements, that is, the case where
